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Th e  p r o j e c t  w a s  t o  e x p l o i t  p r o p e r t i e s  o f  h i g h  m o l e c u l a r  w e i g h t  p o l y m e r i c  s o l u t i o n s  f o r  
a p p l i c a t i o n s  t o  c l e a n u p  o f  c o n t a m i n a t e d  s o l i d  a n d  l i q u i d  ( o i l  s l i c k )  s u r f a c e s .  E x p e r i m e n t s  

o f  W a n g  a n d  J o s e p h  2 0 0 3  s h o w e d  t h a t  t h e  a d d i t i o n  o f  s m a l l  s o l i d  p a r t i c l e s  t o  t h e s e  
s o l u t i o n s  c a n  g r e a t l y  e n h a n c e  t h e  c l e a n u p  p r o p e r t i e s .  Th e  r e s e a r c h  f o c u s e d  o n  

a p p l i c a t i o n s ,  d e f i n i n g  a p p l i c a t i o n  a r e a s  a n d  t h e  o p e r a t i n g  c o n d i t i o n s  f o r  g o o d  c l e a n u p ,  
a n d  o n  t h e o r e t i c a l  i s s u e s  d i r e c t e d  a t  u n d e r s t a n d i n g  t h e  e x t e n s i o n a l  p r o p e r t i e s  o f  h i g h  

m o l e c u l a r  w e i g h t  p o l y m e r i c  s o l u t i o n  e s p e c i a l l y  w h e n  t h e y  a r e  l a d e n  w i t h  s m a l l  p a r t i c l e s .  
I n  t h e  c o u r s e  o f  t h e  r e s e a r c h  w e  f o u n d  a  n e w  m a t e r i a l ,  P E O  l a d e n  w i t h  s i l i c a n a n o p a r t i c l e s   

 
J .  W a n g ,  R.  B a i ,  a n d  D. D.  J o s e p h ,  2 0 0 4 .  Na n o p a r t i c l e  l a d e n  t u b e l e s s  a n d  o p e n  s i p h o n s .  J .  

F l u i d  Me c h . ,  s u b m i t t e d .  
 
Tubeless and open siphons are unusual types of siphons which operate without conduits, in the open, 

supported only by ex tensional stresses.  H ere, we dem onstrate that the addition of silica nanoparticles in 

m odest concentrations ( of the order of 1 %  by weig ht)  to a m oderately dilute aq ueous P oly( ethylene ox ide)  

( P E O )  solution ( 0 . 5 %  by weig ht)  has a dram atic affect on the life and power of the siphon as well as on the 

ability of the siphon to clean substrates clean of liq uid.  These k inds of dram atic effects m ay hav e a partly 
fluid m echanical ex planation, since they also occur when the siphon is laden with inert sub- m illim eter 

particles ( W ang  and J oseph 2 0 0 3  [ Error! Reference source not found. ] ) .  The ex tensional properties of 

P E O  solutions are g reatly enhanced and the deg redation of the solutions is m uch slower when the P E O  

solutions are loaded with silica nanoparticles.  

 

Th i s  STI R g r a n t  w a s  p r e l i m i n a r y  f o r  p r o o f  o f  c o n c e p t .   I n  o u r  f u t u r e  w o r k  w e  w i l l  l o o k  a t  

f u r t h e r  f u n d a m e n t a l s  a n d  d i r e c t  e f f o r t s  t o  b u i l d  s u c k i n g  d e v i c e s  t o  p u l l  o f f  c o n t a m i n a n t s .  
 

Re s p e c t f u l l y  s u b m i t t e d ,   Da n i e l  D.  J o s e p h   
 

  

 


